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Hello, my name is Claire Winslow and I am a graduate student from Washington State University. Today I’ll be sharing my 1st year of research on a new product for spotted wing drosophila management, called Decoy. 
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As most of you probably already know, Drosophila suzukii, or spotted wing drosophila is a worldwide pest within soft-skinned fruit crops. The fly’s success can be attributed to its wide host range, the female’s ability to lay numerous eggs in their lifetime, and its ability to overwinter for multiple months. Another big advantage of SWD is the serrated ovipositor, which the female uses to cut through the skin of fruit to lay eggs inside. The larvae feed on the tissue, causing physical damage to the fruit and indirectly facilitating infection via other pathogens (fungi, yeasts, bacteria, etc.). The economic impact from SWD infestation can be quite devastating, amounting to over $500 million annually in three U.S. states alone (California, Oregon, and Washington). Historically, management of SWD has relied heavily on broad spectrum insecticides, and there is push to shift away from the full chemical approach to a more integrated system of pest management where growers could utilize numerous different tactics.


(Tait, 2021)
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““ « New organic product:
Decoy


Presenter Notes
Presentation Notes
Currently, the management strategies in place for SWD include monitoring via trapping, proper identification, sanitation of fallen fruit in fields and of nearby wild host plants, biological control (ex: parasitoids), and the biggest of course: chemical control. Decreasing the reliance on chemical control methods would be good, not only for the health of the environment and animals, but also since the cost of spraying numerous times throughout the season to combat SWD can get quite high. There are other issues such as the increase in insecticide resistance and also the problem with lower pesticide residue tolerance for product exportation. There is always room for improvement with how we can integrate novel tactics to manage this pest, which leads me to the product that I have been conducting research on this past year.


Decoy: Introduction

* Developed by OSU Walton Lab (~2018): product
commercially available through TerrAmor

......

* Food grade gum bait — concentrated fatty acids
from cherry

 Can be used in organic
* Behavioral disruption

* Replace every 2 weeks
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Quick introduction to the Decoy product:
Decoy was created by Oregon State University entomologists a few years back and it is a chemical-free behavior disruptor for SWD. The product consists of just the gum bait and a dispenser that holds it. How it works is you place 1 gum bait inside the dispenser and clip the dispenser onto an above ground irrigation line. When the grower irrigates their field, the water moistens the gum bait which changes the hard tablet into more of gelatinous consistency. The ingredients of the gum bait are quite simple, and once hydrated, the idea is that SWD will be attracted to the ingredients in the bait, rather than focusing on the actual fruit in the field. When conducting our field trial, we found that the gum bait disintegrates within 2-3 weeks, so it is best to add new gum baits every 2 weeks.
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There are a couple past studies on Decoy conducted by the OSU Walton lab:

The 2018 lab study was a proof of concept, and this preliminary data showed that the flies were significantly attracted to the decoy matrix. In 2018 they were testing a liquid form of the product, and since this was the early stage of decoy it did not have that exact name yet. 

The field study in 2023 tested Decoy’s proficiency in real field environments in CA and OR. They displayed how it was an effective non-chemical tool that successfully managed SWD in commercial fields of small fruit, tree fruit and wine grapes. This is the more recent study, but the formulation of the product and the application method differs slightly from the form I am testing. 






WSU Trials: Decoy Field Trial - 2023

* 1 blueberry field & 1 raspberry field: untreated organic fields

* Did not significantly reduce SWD fruit infestations, but trending in the right
direction

* Future directions = increase number of replications, test multiple rates, &
use fields with low-medium pest pressure.
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Fig. 3. SWD infestation levels (avg.
larvae/25 fruit + SEM) in 2-acre plots
treated with Decoy or untreated.

Raspberry (reps=2) Blueberry (rep=3) (Nottingham, unpublished)


Presenter Notes
Presentation Notes
Moving onto the WSU trials, we conducted a field trial in 2023 within a commercial blueberry and raspberry field, both in Skagit County. This product has not been studied in the western Washington region so we saw it necessary to try it out. Unfortunately, Decoy did not significantly reduce SWD infestations, but there was a trend in the right direction. After seeing how this experiment went, we had information that informed any future field trials. Some future changes we wanted to implement include increasing the number of reps, testing multiple rates of Decoy (standard rate and double rate, etc.), and testing the product within fields with low to medium SWD pressure. 


WSU Trials: Decoy Lab Choice Test - 2024

Before field trials...
* 5reps, 3runs (2 with blueberry, 1 with raspberry)
* OF + 3Mflies

Treatments:
A. Fruit
B. Decoy + Fruit
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Before I dive into the 2024 field trial, I wanted to mention how I had set up a lab choice test. There were 3 rounds total (2 blueberry and 1 raspberry), with 5 reps each time. I created these arenas where I could load a certain number of flies inside, allow them to interact and oviposit, and then perform berry dissections after a few days. I had 2 treatments, treatment A which only had fruit present, and treatment B which had fruit and the decoy gum bait present. Also, the flies I used in this choice test were from a colony that I have been keeping alive for about a year now.


WSU Trials: Decoy Lab Choice Test - 2024

Results

* High variability between reps UTC m Decoy

* No significant reduction in infestation, but
trending in right direction
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The results from my lab choice test did not show a significant reduction in berry infestation, but once again still was trending in the right direction. There was high variability between the reps, which indicates that I need to adjust the design of the choice test. 


WSU Trials: Organic blueberry field - 2024

* Treatments:
* A-control
B -standard rate (50/acre)
e C-doublerate (100/acre)

* 100-200 berry samples once a week
— incubation containers

* Berry dissections: larvae, pupae, &
adult counts

Yellow sticky
cardsto
catch adult fly
emergence
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Even though the results from the lab choice test weren’t exactly what we were hoping to see, we went ahead with the 2024 field trial in an organic commercial blueberry field. Here is a depiction of the plot map, showing the 3 treatment we had. Treatment A was the control with 0 decoy, treatment B was the standard/recommended rate of 50 decoys/acre, and treatment C was the double rate of 100 decoys/acre. After deploying all decoy dispensers (in late July), we would take berry samples about once a week and allow them to incubate in a temperature-controlled greenhouse for 3-4 weeks. Then we performed berry dissections to count the number of larvae, puparia, and adults. For adult emergence counts, we utilized sticky cards on the lids of the incubation containers. 


WSU Trials: Organic blueberry field - 2024

Results
* 15t fly emergence on Sep. 12t

* Control plots had least amount of
fly emergence!

* Still processing data

Future directions:

* need more testing to find the ideal
rate, timing, water requirements,
environment, etc.

* Change experimental design
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The results from the 2024 field trial in blueberry were not ideal! The control plots had the least amount of adult fly emergence, which is the opposite of what we expected to see.
For future field trials, the experimental design may need to be altered slightly (we may need to try to lessen the drift of effects from decoy in one plot to the nearby plots, or at least measure the possible drift of effect from decoy). Overall, it will require more testing in the lab and field to identify the ideal rate, timing, and water requirements for Decoy to work properly in western Washington. It has been proven to work in other regions, such as CA and OR, that differ slightly in climate and other variables, so we just need to find out what the product needs in order to be successful in the western Washington region. 
Similar to how pesticides typically need years of testing to iron out details for the best application method, Decoy just needs more research attention!



Thank you!

e claire.winslow@wsu.edu e

Thank you to my fellow Nottingham lab members
for all your amazing help this past year!
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Thank you for listening, and I wanted to acknowledge our contributors and thank my fellow Nottingham lab members for all their help with this project!
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